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Chapter 1 - The main causes of food waste on the distribution-merchandising
chain in the flour products industry

Food waste is a serious problem that impacts every step of the supply chain, including the
retail stage. The intricacy of the food waste problem, the interdependencies between the
many food supply chain stages and their stakeholders, as well as the need of information
exchange, are all depicted in several conceptual studies (Teller et al., 2018).

Primary production Distribution ) Consumption
R M Pt
S|
: Retail | |, Households
Agriculture, Handling Processing H
animal farming — and and sE
and fisheries storage manufacturing i) i
| Wholesale | |~ Hospitality
Pre-harvest Post-harvest = o e

Fig 1.1. Steps in the food supply chain where flour products can be lost or thrown away. (adapted from Jeswani et al., 2021)
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According to accepted definitions, bread waste is any bread that is produced with the
intention of being consumed by humans and has completed the food supply chain up to the
final bread product, that is suitable for human consumption but is not consumed by humans
due to being discarded, whether or not it is left to expire or spoil. Bread that has been
donated will not be considered food waste. Bread waste will also include bread used for
animal feed and biofuel (Balasooriya, 2022).

CONSUMERS Not used bread > Expired bread >
RETAILERS > Not sold bread >
DISTRIBUTORS > Return from retailers >
AGENCY HOLDERS Return from distributors >

LA sc'rape (from. Return from agency holders
manufacturing processing)

Fig 1.2. Bread waste type and its source (adapted according to Bhardwaj et al., 2022)
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| The manner in which food is produced and delivered must be changed
. {due to an expanding population and a deteriorating resource shortage.
| The consumer sector, which includes retail, food services, and homes, is
responsible for over two thirds of all food waste in Europe. When it

J
~

According to Cicatiello et al.,2016 a single supermarket wastes the
equivalent of 469 portions of bread per day. The average cost of food
[supermanker | waste at European supermarkets is 1.6% of net sales, and for the
e poorest supermarket chains, it is over 4%. This results in annual food
DD waste costs for the German grocery retail industry of roughly 2 billion

[Csae| euro, significantly more than the overall cost of transportation.
1Reduced food waste may quadruple the profit margins of grocery
o~ stores, whose margins are typically between 2 -3%.

- /
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(Due to fierce competition and the need to )
generate sales, retailers frequently put
availability first. As sales are typically boosted
by full shelves, they frequently overstock their

Qiisplays. )

(Additionally, the grocery stores and)
supermarkets increase their product lines to
satisfy customers' demands for a broad

N ma ]

\selection of items. )

(- )

This implies that merchants must choose
between maximizing the appeal of their stores
by wider selections and huge inventories on
the one hand, and reducing the negative
effects of overstock on the environment,

But also, bread food waste occurs during
distribution and for other categories such
as: conventional bread, pre-packed and
bake-off products.

J
4 )
Bake-off items are baked in retail stores

using pre-made dough or par-baked

products provided by a bakery.

\ J
(o )

Bake-off and pre-packaged bread products
have a somewhat limited shelf life, with
pre-packaged bread generally lasting one
to ten days and one day for bake-off
bread. Crispbread has a longer shelf life,

society, and the economy on the other. /

-

which may last up to a year. /

-
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Food waste in the retail sector refers to items that can't be sold and must
be thrown away or repurposed. Because of the low overall margins on
food goods and the rising operational expenses, especially at the store
‘| level, food waste at the retail stage poses a serious business problem.

.

The fact that a significant fraction of the items thrown out are still fit for
ingestion presents another challenge for grocery merchants.

\. J

~

Retailers are under growing pressure due to the ethical nature of food
waste to demonstrate corporate social responsibility in terms of the
environment and communities and, as a result, to decrease as well as
recover food waste (Aiello et al., 2014; Gruber et al., 2016).

J
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Causes of food waste on the distribution -
merchandising chain in the flour products industry

There are many different reasons why food waste happens at the distribution level.

Main reasons for food waste

) Unfavorable consumer behavior

INCREASING

CUSTOMER ) Fluctuating demand
EXPECTATIONS]

INCREASING
RETAIL SERVICE|
LEVEL

) Ineffective store operations

Fig 1.3. Food waste/Flour products waste ) Replenishment procedures

in retail store (adapted from Teller et al., 2018)
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RETAIL ORGANISATIO
Products quality standards
VWidth and depth of product range
On-shelf availability

Promations and marketing
compains

STORE
Stare format
Product category
Store operations

Store personnel and
~— —-management

ISTRIBUTION CENTRE
Product quality in deliveries
Product allocations
Size of secondary packaging

MEASURES

Training and motivatin

MEASURES store persanal

i Strategic range reduction Precismasur;ament of
Limitation of in-store R _wase . )
promotions -\ Redistribution of edible /

Integrating shelf life pricing

Public policy (ax:tax
deductions, etc)

. food waste

CUSTOMERS
Instore behavior
High expactation

MEASURES

Sacial marketing
and public policy to
influence customer

expectations and
behavior

Fig 1.4. Root causes and measures of prevention and reduction in flour products waste

(adapted from Teller et al., 2018)
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~ limited predictability of actual customer demand -(ro%
the range;

1. Consumer demand
predictability (undnsir-bh customer behavior whe nselecting produ:@
- undesirable customer behavior when handEng )
products.

~ poor execution by personnel (ordering. re plenishment)
Jow motivation, insufficient num ber, lmck of experience,
insuffice nt leadership, andcom mitment

< internal company requirements to faciliate 1009 on-
shelfavailability of products

2 _Emplovee onboar ding
Process

C - problems related to forec asting and repknishment,)

Ghigher product allocations during promotional per iodD

(cre.ltion of fluctuatins demand throush marketing and

FUNDAMENTAL visual merchandising

CAUSES

C - products too close to expiry dates when delivered )

(~ high-quality standards by the parent organiz ation 3

T ~ poor product quality in deliveries of fresh produce fo
= the store
C -too many products allocated to a store 3
( - second ary packaging units too lar ge )
( - customers Iack of tolerance to the -ppe.r-uce)
and guality of fresh produce

| 4. Customers” beh-rior/
< —width (number of product categories) and dep@

(choice within categories) ofrange

Fig 1.5. The fundamental and main root causes of food waste in the distribution chain
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Overall, the root causes are related to traditional grocery retailing challenges, such as (figure 1.6 ):

~

( upply through accurate forecasting )
—_  — —— —— —— —— —— —\\ -
. . - - - - - TN\
[ - accurately matching highly (/%) through accurate ordering )
\fluctuating demand with supply | - - - —
N~ /S — — — _ ——
k through accurate replenishment )
The root causes — trading with fast-moving \ < ( g for perlshable products in sensitive \/
in the retailing ) pac ag"‘g
r - - - -
_— — — — — % for quality products )
[ - selllng to customers who are \ . . a a
increasingly demanding P — — — S
N—— — / \ for quality services )

Fig 1.6. The root causes in the retailing
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Inaccurate forecasting - is hard to foresee demand
effectively owing to variables like weather fluctuations;

| Out of shelf-life product

| Very short shelf-life for some products (for example 1
day forbread)

Insufficient shelf space available due to the high variety
| of products that need to be stocked

Quality expectations by retailer and consumer (product
left on shelf)

J" Product quality issues like mould and dise ase (defected
| products)

Packaging/labeling mistakes

\1 Due to poor forecasting accuracy and i neffective
information exchange between manufacturers and
| retailers, some promotions may result in waste

| ) Failure in refrigeration/freezing equipment

Refrigeration/freezing problems during transport

Human error (inventory) /

Fig 1.7. The causes of food waste for
bread, biscuits and other flour products
(adapted according to Mena et al., 2011)

MILEVALD

' Another study carried out by Gorynska-Goldmann et
| al., 2021 presents the causes for reducing food losses
| in the baking and confectionery industry. In this study
| the following inconsistencies between processing and
| retail were identified (figure 1.8 ):

Preparing onders

Inconsistencies between processing and retail

Inconsistencies

between retailers

Deliv ery

- Itistaken into
account into account
the exact volume of
salesfrom previous

- Are reluctant to
have contractual
stipulations on the

- Some retailers have

i been introducing no-
perads volume of returns. S
[ return sales, yet they
- Thanks to this expect sgnificantly
P g )

planning, the returns
from some retail
points are at zero,
howe er, they still
happ en on rare
occasions.

14 Fig 1.8. Inconsistencies between processing and retail

-Itistheprocessng

and retail bakeries

that are responsible
for analysing the
volume of losses

lower purchasing
prices.
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Good planning and forecasting depend on timely,
accurate information. Variations between prediction
and orders may rise when there is little information,
which might result in waste.

4
Maste
Good plannin
prmmIS ot how muc ot will be in demand is a diffic management
and forecasting Trying to predict how much a product will be in demand 15 a difficult and
fundamentally imprecise task that may be impacted by a variety of variables,
including the weather, seasonality, marketing efforts, new product releases,
— —— promotions, and holidays like Christmas and Easter. ;
Enployes Promotions
training management
This problem tends to be especially prominent during the holiday season, when
temporary labor i1s employed to meet high demand
=7 .
Quality issues P a(:kag’ ng
Likely to create a substantial quantity of waste, especially for items with a long
shelf-life, because companies are likely to have more stock in the market.

)\/’
Fig 1.9. Common management causes of waste (adapted Fig 1.10. Other common management causes

from Mena et al., 2011) 15 of waste (adapted from Mena et al., 2011)
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Waste management policy. While some)
companies have very defined roles and duties for
waste management, others may not have a
distinct waste job inside the company. This often
indicates that waste is not consistently tracked
and controlled, which will likely result in more
waste. J

Promotions management. Promotions in food
retail are a crucial tactic for increasing traffic and
sales. However, owing to competition, they have
the potential to produce more unpredictable
patterns of demand. Increased unpredictability
can result in overproduction and waste, especially

for baked goods with a limited shelf life.
J

Packaging. Waste may be impacted by packagin;
in two separate ways. On the one hand, it reduces
waste since it shields the baked goods from harm
and may help some baked goods last longer on the
shelf. On the other side, excessive packing should
be avoided because it will eventually be wasted,
either along the supply chain or at the point of

N ma ]

-

consumption. (Mena et al., 2011)
J

16

N

Training of

employees.

Employees may fail to
follow stacking,
shelving, and stock
rotation protocols in
some situations,
resulting in waste. )

~

Quality issues. Rejections
and even product recalls
can result from quality
issues.  While quality
difficulties might result in
waste, it appears that the
loss of product quality is
more significant to the
firms than the waste
produced.

J
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‘ Wheat flour ‘
Improper transport conditions
{ Bran ‘
Incorrect temperature control /
L High umidity
—>‘ Bulk products storage
Warehouse \—— ‘ Com flour ‘ L Improper sanitation procedures
y
Improper pest control
Bakery products
{ Cross contamination
—" Packaged products storage Flour products (biscuits, pasta, wafers,
- l others) ‘
r —t Incorrect product rotation

Fig. 1.11 Causes of food waste identified in the distribution and marketing chain for flour-based products

17
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_, Contamination through | 4_[ Wiptonersiorgs l
lbuyers access to products

‘ Preparing large ‘
portions

Incorrect packaging ‘

(weighing by the s i _
Confusion regarding

Accidental depreciations

\ \ . commercial workers)
Sales area ‘
. = |, the date on the !abe!_
_’ -

Overbuying J

Not respecting the hygiené _
requirements ! Poor planning

b

Fig. 1.12 Causes of food waste identified in the distribution and marketing chain for flour-based products
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Chapter 2 - Correlation of legislative framework and the internal procedures
on distribution and merchandising chain in the flour products industry

I~
Yl

The flour industry plays a vital role in the supply of staple foods.

Committee on World Food Security (CFS) calls on all public, private
and civil society actors to create an enabling environment based on
the hierarchy of “food use-not-loss-or-waste” especially for
monitoring and measurement targets.

The International Food Policy Research Institute (IFPRI) conducts
research to provide innovative, evidence-based policy solutions that
enhance food security and fight poverty. One cutting-edge study

HeEdeE ) measures food loss and waste at all stages — from production and post-
JUBIIEY  production to processing, distribution and consumption — in order to
y identify the origin and cost of food waste and loss at the local, regional
and global level

19



Co-funded by o 4
- the European Union ui‘ ._/ o /]

In the flour products industry, the correlation between the
legislative framework and internal procedures is of paramount
importance, particularly when viewed from the perspective of
reducing food waste.

By adopting internal procedures that align with standards
and legislation in force, manufacturers, distributors and
merchandisers can achieve a more sustainable and
responsible food distribution and merchandising chain.

These efforts not only benefit the environment but also
enhance consumer trust and contribute to reducing food
waste, which is a global concern.

20
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uropean legislation:

eCouncil Directive 1999/31/EC of 26 April 1999 on

landfill

¢ Directive 2008/98/EC of the European Parliament

and of the Council of 19 November 2008 on waste and

repealing certain directives

¢ Directive (EU) 2018/851 of the European Parliament

and of the Council of 30 May 2018 amending Directive

2008/98/EC on waste

¢ Directive (EU) 2018/850 of the European Parliament

and of the Council of 30 May 2018 amending Directive

1999/31/EC on waste disposal

e Commission Delegated Decision (EU) 2019/1597 of 3

May 2019 supplementing Directive 2008/98/EC of the

European Parliament and of the Council with regard to

the common methodology and minimum quality

requirements for the uniform measurement of food
waste levels.

* Regulation (EC) no. 178/2002 - General principles
and requirements of food law, establishing the
European Food Safety Authority and establishing
procedures in the field of food safety

21

The legislative framework
that applies to the flour
products industry varies
from one country to
another. However, there
are several common
regulations and standards.

/ Romanian legislation \

e Law no. 217 of November
17, 2016 regarding the
reduction of food waste

e HG decision no. 51/2019
- Methodological norms for the
application of Law no. 217/2016

regarding the reduction of food

waste.
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Food

is a basic human need, while food waste

has been identified
as a major challenge facing humanity
today

There are currently 21,000 people dying
every day from hunger-related causes and
globally, one in nine people go to bed
hungry every night.

|

N ma ]

FOOD WASTE

] —

The large amount of food that ends up ]
as waste is not only a humanitarian |
problem, but also a serious economic |

and environmental problem. '}

e =

Reducing food waste is an important
factor that can significantly improve the
overall efficiency of the food supply chain.

Researchers in the field argue that
sustainable food production, smart

- management and adequate distribution of
food are the key factors that need to be

addressed.

sy

22

Reducing food waste is becoming a
priority as waste will continue to be
generated throughout the food supply
chain if action is not taken.
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Procedures and strategies in the flour products industry

Internal processes in the flour industry encompass a wide range of processes, from
production and supply chain management to marketing and distribution. These procedures
are essential to minimize food waste.

Procedure for controlling the production process and quality: manufacturers
implement strict quality control measures to obtain safe products - testing and
permanent monitoring of raw materials and finished products.

Supply chain management: An efficient supply chain is essential to deliver flour
products to distributors and retailers on time. Manufacturers carefully plan their
production schedules, keep real-time inventory records and establish logistics
distribution networks. Effective inventory management practices help manufacturers
and distributors reduce waste by preventing overstocks.

Waste reduction strategies: manufacturers and distributors that implement food waste
reduction strategies in their internal procedures can reduce the volume of waste, thus
contributing to environmental sustainability (Garrone et al., 2016).

Consumer_awareness: Implementation of consumer training and information campaigns -
clear understanding of the information included in the labels of flour products

23
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Procedures and strategies in the flour products industry

Distribution Strategies: Companies develop distribution strategies to determine the
most effective ways to bring products to market.

Marketing and commercialization: through this procedure, the strategy will be
established that will be used depending on the type of flour product provided,
so as to avoid food waste.

Traceability: each participant in the distribution - marketing chain should have
the ability to identify the origin and destination of the products supplied, thus
ensuring traceability (Zhang & Bhatt 2014).

Donations/Sustainability: Companies in the flour industry have implemented internal
procedures that promote food donation and sustainability. They work with food
banks, non-profit organizations and engage in recycling and waste reduction programs
to minimize waste (Bierma et al., 2019).

24
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FOOD WASTE

Thus, there is a crucial need to undertake grain waste
AT j studies in developed countries and determine the
erefore, to make the food supply chain alternative utilization of grain and grain wastes as

: Food waste research is aimed at finding more sustainable and effectively manage| livestock feed. Thus, the lack of reliable food waste
;> food waste, a much deeper :> data from around the world and the increasing

better ways of using natural and :
renewable resource | understanding of the current state of EI importance of food security meant that significant
i affairs is needed. ) efforts are needed to fill in the knowledge gaps.

:I \l
Current levels of waste occurring in the food supply !
chain are much greater than other industries and
arise from the lack of willingness or inability to
coordinate the various activities along the chain. |

A couple of decades ago food waste was not |
considered to be a significant economic costora |
waste of natural resources. However, growing |
public concerns about hunger, conserving the |
environment, and the effect of socioeconomic |

factors have accelerated research into food waste. |
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Technical Platform on the Measurement and Reduction of Food L.oss and Waste

ustainable Development Goal (SDG) 12, of Agenda 2030, seeks fo “ensure
ustainable consumption and production patterns.” Target 12.3 of that goal aims to “by
030, halve the per capita glohal food waste at the retail and consumer level, and reduce
00d losses along production and supply chains including post-harvest losses.”

| |

| Launched in December 2015, the Technical |

FAO and the UN Environment Programme are The G20 recommendation to reduce FLW was Platform facilitates information-sharing and in-
making efforts in order to measure the followed by the agreement | depth discussion. The platform builds on and
| progress made towards achieving SDG 12.3 between FAO and the International Food Policy complements existing initiatives by FAQ and

‘ using two separate indices - the Food Loss | Research Institute (IFPRI) to set CGIAR Research Program on Policies,

Index (FLI), led by FAQ and the Food Waste up the Technical Platform to measure and | =tions oo Noriele, Wil chides a2

Index (FWI), led by UN Environment, reduce food loss and waste. initiative on measuring and reducing food loss|

‘ and waste |

v Vel )

Fig. 2.1 Adaptation from: https://www.fao.org/platform-food-loss-waste/background/en

26
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Food Loss Reduction

Financial, / Infrastructure
*._managerial and technical limitations <
b in harvesting techniques L j

Causes
of food losses and waste in
low-income countries

W K:";
\ ,;/
( Storage /:-" \ Packaging
/A COan Ribtes, 7 and marketing systems \
ﬁ:peralmg in difficult climatic conditions ™, )
\ )
% L
\\\\_H_ _/ e f /___/
“'\\\ s a "\w— ) __,___-_-:.'-'7-::’
L il

Fig. 2.2 Adaptation from: FAO, 2011. Global food losses and food waste: extent, causes and prevention
27
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Indicator 12.3.1 - Global Food Loss and
Waste

SDG target 12.3 has two components,
——— > Losses and Waste that should be measured
by two separate indicators. |

\
|

The Food Loss Index (FLI) focuses on food
losses that occur from production

/ ST LA ) commodities by country in comparison
— with a base period. The FLI will contribute
to measure progress towards SDG
Target 12.3.

I

up to (and not including) the retail level. It
\ measures the changes in ‘
Sustainable Development Goals —>| Sub-Indicator 12.3.1.a - Food Loss Index |—> percentage losses for a basket of 10 main

|

A proposal for measuring Food Waste,
which comprises the retail and

| Sub-Indicator 12.3.1.b - Food Waste Index consumption levels is under development.
— UN Environment is taking the lead on
\ y, this sub-indicator.

\

Figure 2.3. Adaptation after: https://www.fao.org/sustainable-development-goals/indicators/1231/en/

28
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Chapter 3 - Procedures and means for reducing food
waste on the distribution and merchandising chain in
the flour products industry

One of the biggest issues on the planet is retail food waste, which results in
billions in lost income and harms both natural and human resources. According
to Cicatiello et al. (2017), In a year, 70.6 tons of food (for a value of nearly
170,000 €) is wasted, mostly bread and fresh fruit and vegetables.

Methane is a greenhouse gas that, according to the United Nations
Environmental Program (UNEP), causes one million preventable deaths per
year. Food waste also has a detrimental impact on resources used in the
retail sector, including labor, water, processing, packing, storage, and
transportation (https://linkretail.com/5-retail-food-waste-management-
strategies/).

Retail food waste management techniques can help to enhance the efficiency of
store operations, lower hazards, control waste, boost profits, and more.

29
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Focus on Staff Training

eThere are various ways to
teach staff about retail bakery
food waste management, such
as lowering food prices a few
hours before the store closes.

Use of expiry date tracking
technology

*One of the major causes of
food waste in the retail sector
is expiration dates. The
expiration date accounts for
around 87% of retail bread loss
or food waste, requiring
merchants to discard the
items. Experts advise
merchants to inform staff
members and consumers
about expiration dates.

30

Distribute Surplus Food

eAccording to the European
Food Bank, retailers and food
businesses need to increase
food donations and
redistributions to avoid waste.
The Euro Food Bank
Federation has more than 341
outlets/franchises in over 30
countries. These food banks
are working hard to reduce
food waste. Retail businesses
across Europe must therefore
focus on donating to charities
and disadvantaged people to
reduce the risk of food
wastage and to ensure that
needy, deserving people
receive their fair share of
surplus food.
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Based on the analysis carried out by researchers in recent studies, there are 6 areas for action
to reduce food waste for fresh flour products. Figure 1 illustrates these waste reduction

methods and shows the interrelationships between them.

A
/ o\

(1) the use of a comprehensive database and
information systems.

(2) customised demand forecasts linked to the
| specific requirements of perishable products.

//’
/ (3) optimized planning of assortment sizes

(4) creating differentiated services ‘

/
/

‘ (5) customised ordering and replenishment ‘
processes

y: ‘ (6) Waste reduction options such as price ’
reduction, secondary use of waste.

\\.

Figure 1. Waste reduction methods and interrelationships between them (Riesenegger, L.; Hiibner, A., 2022)
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Food distribution management, as well as high
customer expectations and difficult supplier-
customer relationships, are particularly difficult
areas due to requirements such as (Aljohani, K.,
2023)

32

As food products often have a
relatively limited shelf life and are
transported to customers (both
traders and end users) by vans and
trucks, bread factories have measures
aimed at the following aspects:

\e &

™

Health
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One-third of all food produced for human consumption is thought to be lost in
supply networks or squandered by consumers (Ishangulyyev, R.; et al., 2019).
No exemption to this regulation applies in bakeries. Up to 30% of a large
bakery’s output may be lost due to never reaching the consumer as it is not
sold before the best-before date (Ghosh, R.; Eriksson, M., 2019).

. Several studies have been carried out on food supply chains, Togistics and]
distribution network design. Arabsheybani and Arshadi Khasmeh 2021,
proposed a model for coordinating production planning, distribution, supplier
selection and order allocation for a robust and resilient distribution network in
the bakery industry. Yadav et al., 2021, developed a multi-objective, multi-
channel food distribution network model that minimizes total cost, emissions,
and delivery time.

Ways to reduce food waste in the distribution chain

Monitoring transportroutes and drivers;

— = e
Installation of speed limits on vehicles transporting
bakery products;
et R R ol R R

Digitising the management system for transport routes;
e A A A A A

Outsourcing thhe distribution service.
et R R . R R .

Optimization of the routes and the transport system
el R A T T _ T _

Figure 3.2. Methods for reducing food wastes through the distribution chain (Gorynska-Goldmann et al., 2021)
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~

The balance becomes even more complex for those handling short
shelf-life products, such as supermarkets and convenience stores.

J

~\

By contributing, retailers will be able to make a positive impact

while reducing their carbon footprint and improving their
profitability.

J
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R I N add

Improve the accuracy of
demand forecasting by
maintaining an
aesthetically pleasing
presentation for clients
by keeping shelves
|stocked and full

Maintaining inventory levels higher than are strictly necessary is the
simplest approach to do this. But stocking up too much on a commodity
increases the chance that it will spoil and go to waste. It is advised to
regularly assess excess inventory and make necessary adjustments so that
there is always the appropriate quantity of merchandise available.

Implement expiry

projection systems

Product expiration is one of the major sources of food waste in retail
establishments. Because items can no longer be sold beyond their
expiration date, they are lost. Retailers can use analytical tools that warn
retailers when items are going to expire so that they can take steps to
manage them, including offering discounts.

Training store staff

Some modern retailers have established protocols to reduce waste, such as
not restocking shelves with fresh food near closing time and letting their
existing shelves run out. But this rule must be followed by employees, but
unfortunately, retailers face a staff turnover rate of over 60%, making it
difficult to implement and maintain food safety, storage and product
management protocols. Therefore, extra effort should be made to ensure
that all staff have up-to-date knowledge of protocols, thereby improving
product handling and management in store and effectively reducing food
waste.
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Act before discarding

R I N add

Retailers have a number of alternatives for handling items that are
about to expire before determining whether to discard them. For
instance, they may join with charities to give surplus items, sell used
or slightly damaged goods at a discount, or find partners to compost
food wastes. Each shop can establish its own procedures to increase
product usability and reduce waste. However, as was already noted,
putting management standards into practice will be crucial to
ensuring that they are successful and do not only exist on paper.

Conduct waste audits

Waste audits should be conducted because, despite best efforts,
imponderables might still arise and reduce effectiveness. Part of the
answer is measuring in order to manage. To uncover excess
tendencies or management issues impacting the outcomes, it is
crucial to keep track of every instance and evaluate the underlying
reasons of food waste. Setting up guidelines for relevant parties
would provide the process of continual improvement structure.

Table 3.1. Initiatives that can be implemented to reduce bakery waste by retailers
(https://frogmi.com/en/blog/5-initiatives-for-retailers-to-reduce-food-waste/)
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Along with fruit, vegetable, dairy, and meat items, bread waste represents a
sizeable component of all food waste (Stensgrd & Hanssen, 2016). Bread is the

product that is wasted the most frequently in Europe, according to Demirci et
al. (2016).

Over time, many researchers and companies have tried to find better
alternatives to reduce waste. In practice, most of the bread that is not
consumed is usually disposed of as food waste (Verni et al., 2020).

In figure 3.2 are pointed out the ways that bread waste can be used for:
(lakovlieva M., 2021).

as a substrate for

production of RECOVERYS

anaerobic
digestion

biofuels

yeast for baking animal feed

products

U
Figure 3.2. Recovery of bread waste (https://ohioline.osu.edu/factsheet/fabe-6611;
https://www.mdpi.com/2311-5637/4/1/9#)
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At the level of each unit, a plan will be drawn up to combat food waste in the distribution
and marketing chain for flour-based products.
In order to monitor and reduce these effects, it will be based on aspects related to:

| |
4{ Type of product: fresh or durable J_‘{ Display conditions in stores and buyer access to products —
. oo . |
4[ Bulk or individually and/or collectively packed | Tracking product batches according to accompanying quality
documents )
Delivery method: own distribution or through distributors ‘ ‘
Al J 1 Post-sale product tracking J
—( Products transport and distribution |

Valorization of products unfit for human consumption with the potential to be used

| forfeed

Storage conditions at the manufacturer, duringtransportandin | L )
retail J
{ Storage conditions at the manufacturer, during transportandin | xﬂs‘g:r?:;r;tl;fﬁ;zg:;ﬁxtshdrawn A8 nottcom et taough J
retail \ | :
\ _— | |
l_ - { Assisted sales and self-service T Neutralization of non-compliant products J
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— Bunker cleaning and decontamination ———» Cleaning/sanitization

Gassing procedures
—bl Recirculation ’—b‘ according to suppliers’ ‘
L. J i specifications )

Recirculation of products

with technological

in silos in accordance ‘
prescriptions

Bulk products

‘ Transport in specialized tanks : Car tanks | Decontamination after

cleaned after each use each use ‘

Transport of raw matenals incars/ Removal of
L specialized vans: cars ch g ding to 1 1 contamination after ‘
company procedures | each use |

Sanitized and
disinfected according to
the company ‘

> procedures
= o

Carrying out
maintenance and
repairs to eilmmahe the

Figure 3.3. Risk management for bulk products
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Cooling products

Individual and/or collective
packaging

.

Bakery products

Organizing and stacking in the
warehouse

—»‘ Use of specialized isothermal cars

Figure 3.4. Risk management for bread and bakery products
40
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products in special crates

Cooling is done on
special devices
(isobaric chambers)
and/or naturally

Packaging for bulk

Transfer to the
manufacturer’s
warehouse on the FIFO ‘
basis

=.

Exclusive use of
authorized isothermal |
means of transport

Car cleaning after every
transport ‘

Delivery of products
according to the lots listed
in the documents
accompanying the goods
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— Positioning bulk products on the shelf

Self-service areas forpackaged ~— ‘

products

4>‘

L&

Creation of commercial areas with
accelerated sales

‘

Figure 3.5. Risk management in the sales area |
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B

Bulk products are located in an
area inaccessible to costumers

Protection against contamination of
the actions of commercial workers

The use of compliant packaging for
the sale of bulk products assisted

The packaged products are placed

according to the FIFO criterion ‘

1

Products at the limit of durability
are subject to accelerated sales ‘

Grouping products according to

various criteria: product groups,

areas with products at the limit of

the recommended consumption
period
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Chapter 4 - Recommendations regarding the reduction of food
waste on the distribution chain in the flour products industry

Using data from Eurostat, Stenmarck and co-authors (2016) made an estimation that the food wholesale and retail
sector is accountable for 5% of food waste within the European Union. Despite the comparatively lower food waste
indicator in the retail sector compared to other industries, significant efforts are directed toward curbing this issue.
Several studies show that underlying factors contribute to this phenomenon, for example:

eRetailers serve as a crucial link connecting
4w M producers, processors, distributors, and
consumers.

o Marketing tactics employed by traders often encourage
unsustainable purchasing behaviors among customers.
Promotions like buy-one-get-one-free, second item for a
ent, various discounts, and even aroma marketing
motivate consumers to purchase more food than
necessary, resulting in food waste at home.

eoTheir practices and strategies wield
significant influence over food losses
and waste generation at both the early
and later stages of the food supply
chain.

elmposed quality standards for products
often result in the rejection of certain items,
leading to losses in prior stages, such as
processing.

eMany products recalled from retail remain fit
for human consumption. In numerous cases,
such items can be utilized for charitable
purposes, thereby reducing food waste.

oThe reverse flow of bakery and confectionery products
from retail to bakeries, where these products are
isposed of and incurred costs are borne by bakeries,
reates a lack of incentive for retailers to reduce this
flow. Although the losses originate at the retail stage,
they are documented, processed, and financially
managed at the production level.

42



Co-funded by . Y,
- the European Union ui’ | Nl

Recommendations for the merchandising chain
To enhance retail operations while minimizing wastage, a comprehensive approach can be undertaken,

encompassing the following strategies:
(N

Acceptance of goods:

Supplier Control and Evaluation:

* Conduct meticulous assessment and
evaluation of goods suppliers,
emphasizing the qualification and
selection process to ensure high

Delivery Quality Control:

Control of each delivery by trained
and skilled personnel.

/'« Lodge quality complaints with
suppliers in the event of anomalies.

{
“““mi‘ Employee Training and Awareness:

1“1\\“\“ * Elevate employee expertise and
awareness through targeted training

initiatives

43

Infrastructure Optimization:

* Ensure the presence of sufficient
infrastructural resources, including racks,
shelves, counters, and refrigerated units, to
facilitate effective product handling.

Efficient Delivery Handling:

* Minimize delivery unloading time by
promptly placing items in refrigerated

counters and fridges, ensuring optimal
frachnacc

Equipment Adequacy:

Guarantee the availability of suitable
equipment such as transport carts to
streamline operations.

Smart Inventory Management:

Monitor returns and align ordered volumes
with indicated demand through rigorous stock
and sales analysis.
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Storage:

Storage Conditions and Equipment

Oversight:

Monitor and regulate storage
conditions, including temperature and
humidity, while also ensuring effective
control of cooling systems.

*Regularly inspect and maintain
equipment __to____ensure __ optimal

Safeguarding Goods and Storage
Rooms:

*Establish power generators or
alternative protection methods,
especially for refrigerated goods,
to prevent spoilage.

*Apply preventive measures like
disinfection and pest control to
shield storage rooms from
potential pest infestations.

Efficient Product Handling:

* _Adhere to the "first in, first out"
(FIFO) principle to ensure proper
product rotation and usage.

44

Infrastructure Optimization:

Ensure the presence of sufficient
infrastructural  resources, including
racks, shelves, counters, and
refrigerated units, to facilitate effective
product handling.

Efficient Delivery Handling:

*  Minimize delivery unloading
time by promptly placing items
in refrigerated counters and
fridges, ensuring optimal
freshness.

Equipment Adequacy:

Guarantee the availability of
_/suitable equipment such as
transport carts to streamline
operations.

Smart Inventory Management:

Monitor returns and align ordered

volumes with indicated demand
through rigorous stock and sales
analysis.
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e g e Storage:

Employee Training and Awareness:

Provide comprehensive training to employees, raising their skills and
awareness of waste reduction practices.

Employee Well-being:

* Implement regular medical examinations for employees to ensure their
health and safety.

Hygiene and Personal Protection:

* Furnish employees with adequate facilities for hand washing, disinfection, and
personal protective gear like nitrile rubber gloves and hairnets.
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Display / shopping area

Monitoring Display Conditions:

* Ensure precise temperature and
humidity control within appliances and
shopping areas.

* Implement rigorous cooling system

prvision

*Equipment Oversight:

¢ Regularly inspect and perform
maintenance activities on
equipment to ensure optimal

o cTionattty

sEnsuring Goods Protection:

e Establish power generators or
alternative safeguards, especially for
perishable goods that require
lmldl;ull.

*Pest Protection:

* Enforce preventive measures to guard
against pests, involving disinfection, pest
control, and rodent management.

&
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«Effective Display Practices:

* Adhere to the "always forward"
principle to ensure accurate and
appealing product presentation.

b, Y,
=

*Employee Training and Awareness:

* Provide comprehensive training
to employees to enhance their
skills and raise awareness.

eInfrastructure and
Management:

* Maintain vigilance over the
integrity of infrastructure and
control/measuring equipment.

Equipment

«Employee Well-being:

e Conduct regular medical examinations
for employees to safeguard their health.
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Display / shopping area

Employee Hygiene and Protection:

* Equip employees with facilities for

hand washing, disinfection, and

personal protective gear such as nitrile
gl hairnets.

eCustomer Safety: Extend personal
protective equipment to customers
to ensure their safety.

Effective Packaging: Ensure
products available to customers are
provided with appropriate
packaging, including proper unit
packaging within stores.

eManaging Product Expiry: Implement
stringent control over use-by dates and
apply discounts ahead of product expiry.

eDiscount Strategies: Introduce discounts for
bread and other bakery and confectionery
products.

ePromotion _and _ Education: Initiate
promotional and educational initiatives to
apprise customers of the potential to
repurpose older bakery and confectionery
products, thus fostering a reduction in
wasted food.

sSubstantial Discounts for Damaged
Goods: Offer significant price reductions
for products with minor damages.

*Regular Returns and Repurposing: Arrange
for daily returns of goods to suppliers for
repurposing as fodder or biomass.

eRedistribution for Social Welfare: Redistribute
unsold yet uncompromised goods nearing their
expiry date for social welfare purposes.
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4 A
"MUR\E&E;<IDEA|! L. )| By methodically addressing each of these measures, retail
MEASU establisl.'nments can nc?t only minirqize wastg put also promot.e
- e responsible consumption and contribute positively to both their

E'ERW'"" ey communities and the environment.
J

4 )

7| Customer education is also very important, mainly to promote
proper storage, planning of food purchases and consumption.

L J

N
The extent of food waste and the challenges of waste
management at the household level can differ based on the
geographical location or the socioeconomic standing of the
consumer.

J
N\

Existing literature identifies potential factors behind this
occurrence, including irrational shopping choices and careless
handling of food while cooking and storing. (EUFIC, 2021)
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Recommendations for action in food waste prevention -
Developed by the EU Platform on Food Losses and Food Waste

National public authorities in cooperation with civil society actors

A Elaborating national strategies for preventing
4 and reducing food loss and waste, that comply
with the Sustainable Development Goal

N

—
FOOD POLICY

The food policies should integrate food
loss and waste reduction

The climate action strategies should
integrate food loss and waste
reduction

swemun@\  Include food loss and waste prevention
in the actions taken in the food supply
7

chain

Address and fill the data gaps: improve
availability and quality of data on food loss
and waste levels and related impacts at social,
economic and environmental level

49

Improved monitoring, evaluation and knowledge
sharing on food waste prevention

TRACKER

Integrate in public and private sectors at
the professional training level the
education regarding food loss and waste
prevention

Better awareness of the consumers in
y order to understand that wasting food
should no longer be acceptable

Better visibility of the actions taken for
food waste prevention

Promoting new market opportunities, the
circularity and increase the innovation
acity

Better financial support for the players involved
in food loss and waste reduction (focus on SMEs,
farmers)
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" Recommendation for action in

primary production

— More research on marketing standards

—»I Better align supply with demand ‘

A

Improving access to innovation and animal
welfare in order to reduce food losses in
the agriculture and improve the efﬁciency‘
of using resources

>

The national public authorities have to
—»strengthen the position of food producers in
the food supply chain rj

The National Public Authorities have to

strengthen the position of food producers in '
the food supply chain

~
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Recommendations for action
at manufacturing stage

e

= _.__:z/

5 ' Food waste prevention is a key 8

According to the latest . priority fo‘; food and ok y FfOT r;lanuftactu;ef;s., taclkllng
estimates, around 19% of the [ manufacturers, and many 0a wa_s e e!‘ 4lisa close
total food waste generated in | companies make it part of their cofl:;bofrat:;m w't? otlr*:e_r st; gfhs

the EU comes from the internal environmental | | 2EREI000 SUppV Chats b0

processing sector | management systemand | upstream and downstream.
IR | overall sustainability strategy. |

\_j/ - N

| While the primary focus for manufacturers is to
| drive out inefficiencies within supply chains and |
prevent food waste from occurring in the first
place;
| Where surpluses cannot be avoided, redirecting
| food to people should be a first consideration in
| accordance with the taste prevention hierarchy.

51



Co-funded by
the European Union

Recommendation for action in
manufacturing stage

Encourage integration of food waste -
revention throughout the business / supply EC petsael Mg, MRS
P ; : : 7 ———» awareness within the company on
chain (from raw material buying to marketing, preventing
logistics, etc.)

Using more the digital tools that will

Better planning/ better management or raw help achieve a better management in
order to balance the demand and

material buying
: 3 | supply ]

Using digital tools in order to optimize

Monitor, measure and report on food loss and : :
te quantities in order to identify and take ——— the processing operations by
> ‘ WASE ‘ identifying monitoring and measuring
food waste.

action

Better use of novel packaging
solutions in order to increase food

Critical role of packaging in ensuring food
quality and safety

R
‘ quality, safety and preventing food waste ‘

Make available different packaging

—»[ Using the right portion sizes sizes of the same product in order to
meet the needs of the consumers
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) . Facilitate correct and consistent
Improve markefing practice and consumer |

understanding of markein implementation of the provisions of the
g g ‘ food information on Consumer Regulation

Increase the awareness on the possibility of

—T Prioritize food redistribution to humans - rocisiibate fooid i he Tooid i ik Sactor

A

Support local or regional hubs to support
food redistribution

\Recommendation for action in 3

manufacturing stage Redistribute the food surplus for animal feed
when it's not possible to use it for humans

Support creating new products that use co-
Prioritize food redistribution to animals ———— products and surplus food (ex: carrot peels
for producing food colorants)

53



Co-funded by

- the European Union

—

The latest figures indicate that approximately 5% of

| the total amount of food waste in the EU is

Eenerated in the wholesale and retail sector (around
5 million tonnes)

k/N

MILEVALD

Recommendations for action at retail

| The cost for food waste and price discounts
for European retail is estimated at 13 billion
Euro, corresponding to 1,64% of total sales.

Retailers and wholesalers have a pivotal
role to play in contributing to the
reduction of food waste along the supply
chain. TaKing action often involves
collaboration with food business
operators from other stages (primary
production, manufacturing) and
providing enabling conditions to reduce
food waste.

changes in seasonal supply or knowledge of the ‘
precise level of consumer demand, innapropriate |
sizes or packaging compared to the type of |
households, esthetical considerations for fresh |
produce or lack of consumer understanding
| concerning the difference between "best before"

and "use by" date markings.

( T?e causes of food waste are véﬂTdeuch as |

54

[The retail sector often d_rr;és'_suﬁab'iﬁissﬁés—,

through voluntary action at company or more
global level, such as the 2012 Retail Agreement on|
Waste and the Food Waste Resolution of the
Consumer Goods Forum, under which leading
food companies and retailers have pledged to ‘
halve an amount of food wasted within their |
operations by 2025. ‘

.
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Better coordination of the food waste management
in the food supply management in order to have a
correct demand forecasting that will allow to link
Establish a better relationship with the primary food production to other markets

suppliers and share data and forecasting
information to match supply and demand
Using tools for digital and automatic ordering in
order to avoid human error and achieve an
improved shelf management
p return policies bety ppliers and
retailers in order to achieve a better supply chain
| it and prevent food waste
', Recommendation for action in retail
/ stage / i : ;
/ Better awareness of food waste prevention / Shaffaining oo tood waste reductionand seiing
e key performance indicators for measuring food
reduction in the company le te acton

x

Respecting the EU marking practices and
Accurate date marking idi id to food busii t

pi g4g p S
and consumers

Using technologies such as bar code scanning to
keep track of products close to the end of their
shelf life. Retailers will be able to offer consumers

p on those product:

Promote packaging innovation within the industry
that prolongs the shelf life of products, ensures
—* food safety and reduces packaging material

Creating in-house re-processing capacities at

—»L Greater use of food repurposing in store | retail level to process food which are close to the
end of their shelf-life
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RECONMMENDATIONS FOR THE SALE AREA

. Positioning bulk products on the

~

i Products packed in time are prepared for
deliveries to food banks or other beneficiaries

Shiaik according to the law
/ / _
pi bulk pro go to feed ‘
Contract delivery of products at the limit ‘
according to Law 217/2016 to reduce food wasts|
.. Self-service ] area for \ | Depr pro are sent to feed
’ products / | through specific procedures

|Destruction of food unfit for human or animal
consumption

Baking/preparation area in stores tinn o the Hegies orhnpiaidr e

s

Utilization for feed and/or destruction ]

_ ~ B | Contract delivery of products at the limit
Cre » of cial areas with ____+——> according to Law 217/2016 to reduce food
accelerated sale | waste

| Grouping of food products for delivery for
animal feed

Destruction of food unfit for human or
animal consumption
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